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AN  IHSTKUMBNT  FOR  RECORDING  ACCELERA'HCBSS  AND  INCLIMTIONS 
IN  DEOSRMIKATIONS  OF  THE  FORCE  OF  (SAVITI  AT  SEA 


[Uiis  is  a  translation  of  an  article  written  "by  V.  V. 
Sukhodol’skiy  in  Izvestlya  Ak  Bank  SSSR,  Seriya  Geofi- 
zicheskaya  (News  of  tke  Acadeiay  of  Sciences  USSR;, 

Geophysics  Series),  No.  11,1959^  pa^es  1570“15T8. ] 

A  description  is  given  of  the  RHVU  instrument,  which  regis¬ 
ters  inclinations  and  accelerations  of  the  base  of  a  gravisnetric 
instrument  when  used  to  detennine  the  force  of  gravity  at  seaj  the 
principal  data  and  characteristics  of  the  instrument  are  given. 

Purpose  of  the  RNVU  Instrument  and  Principal 
Computational  Data 

When  the  force  of  gravity  at  sea  is  deterr£dLned  by  means  of 
•  siirface  ships,  the  inclinations  and  accelerations  Influence  greatly 
the  results  of  the  measurement,  and  their  effect  must  be  taken  into 
■■  account.  As  was  already  shown  hy  Wening-Jfeines,  Bravm,  and  L,  V. 

^  Sorokin,  in  marine  gravimetric  observations  it  is  necessary  to 

reg;ister  the  inclinations  and  horizontal  accelerations  in  two  mutual- 
ly-pgrpendicular  directions,  and  also  the  vertical  accelerations  of 
the  base  of  the  instrument. 

For  this  purpose,  the  author  of  this  article  developed  in  1955 
'  a  registering  instrument  (RNVU),  consisting  of  two  inclination-measur¬ 
ing  long-period  pendulums  and  a  verticsCL  accelerometer. 

Ihe  two  horizontal  accelerameters  were  mounted  directly  on  the 
stand  of  the  pendulum  instnmient  in  such  a  manner,  that  they  were 
recorded  on  photographic  film  sinmltaneouisly  with  the  recordings  of 
the  readings  of  the  real  and  fictitious  pendulums. 

'Ihe  experimental  shop  of  the  Special  Construction  Bureau 
(SKB)  for  Geophysical  Instrument  Building  of  the  Isrstitute  of  Earth 
Physics,  Academy  of  Sciences  USSR,  has  built  in  1955  two  NEVU 
instruments  and  a  sat  of  horizontal  accelercaietersj  these  were  used 
by  the  expeditions  of  the  Academy  of  Sciences  USSR  in  1955 -1957 • 

The  principal,  parameters  of  the  accelerometers,  namely  the 
natural  oscillation  period  and  the  danrping  constant  of  the  pendulums,  i 
L  S 
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^vere  coooDUted  on  the  basis  of  the  foUoving  considerations. 

!Ehe  motion  of  the  base  of  the  gtavimqtrlc  instruments^  in  the 
case  of  observations  at  sea,  can  be  considered  to  be  almost  harmonic. 

!Ehe  displacement  and  the  acceleration  of  the  mounting  can  be 
represented  here  in  the  form 

x(t)  (1) 

z{t)  —  — (2) 

‘  where  Xgj  *-  amplitude  of  oscillation  of  the  base  of  the  instrument; 

""  circular  frequency  of  of  oscillation;  t  -  time. 

HbB  ampldtude  of  oscillation  of  the  accelerometer  pendulum  is 
determined  on  the  recording  from  the  equation 


y  (3) 

Uo  reconcile  the  recording  with  the  actual  accelerations  it  is 
necessary  that  the  frequency  characteristic  of  the  accelerometer 
have  the  following  form 

{^) 

Ih&n 

yr= — v^-ta*x{t)  —  v^'X{t).  (5) 


Bae  equation  of  the  frequency  characteristic  of  the  pendulum 
[1]  has  the  form 

*  m 
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~  ♦  n,  sa  Di  —  the  damping  constant  of  the  penduliaa, 

®  ’  *  r, 
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and  is  the  period  of  the  natural  oscillations  of  the  pendulum. 
It  is  'eeisy  to  see  that  j 
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and  conseQUsntly 
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The  recording  will  correspoad  to  the  actual  accelerations, 
if  in  m.»  (10) 

The  error  in  the  aarplitude  is 
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pacifying  an  error  of  one  percent  (os  =  O.Ol)  and  using  a 
riamying  constant  D  =  0.4  se  recoaBneaded  for  our  case,  we  determine 
i^e  period  of  natural  oscillations  of  ihe  accelerometer  pendulum 


r.<%5.  (!!!) 

On  the  basis  of  data  of  marine  gravimetric  expeditions", 
^®mia~4  sec,  Consectuently,  T^.  *  0.48  sec,  i.a.,  for  accelerometer 
calculations  one  can  assume  =  0.45  see.  We  then  obtain  from  the 

f omula  Tj  »  2ff  ^  value  1  =  5  cm  for  the  reduced 

length,  and  by  using  the  formula 

;  _  ^L.  (i3) 


we  can  readily  determine  the  dimension  of  the  pendulum  elements. 

The  moments  of  inertia  about  the  axes  passing  tiirough  the  cen¬ 
ters  of  gravity  of  the  pendulum  elements  are  considerabiy  smaller 
than  the  momentB  of  inertia  of  the  masses  of  the  pendulum  elements 
about  its  own  axis  of  rotation.  Biorefore,  in  ihe  design  of  the 
pendulum  one  can  use  the  equation 


(14) 
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^wlwra  Kq  is  the  moBieat  of  inertia  of  the  peodiilum#  and  are 
tbs  laasles  of  the  pendnluu  elements^  ^2.  ^  distance 

from  the  axis  of  rotation  to  the  center  of  gravitgr  of  the  peadnlom 
elansents.  From  constructional  coosiderations  (51g*  l),  ve  speci:l^ 
diassasioas  for  the  jsasses  of  the  j^ndulisn  and  of  the 

damping  plate,  and  also  10^  distance  IL  'between  their  centers  of 
gravity.  ^ 

Solving  siarnltaneously  Eq,s.  (15)  and  (iJi-),  and  substittrfcixig 
p?  ^  “  ^1  obtain  -fee  values  of  and 


M.g.  1«  Diagras!  a£  horizontal  acceleroiBeter 

In  direct  regislwation  [1]  the  dasigcdng  onstaat  of  the  pandaUsB 
is  Dj^  •=  D^q  +  'Where  I3^q  Is  the  fraction  of  dsarplng  due  to  absorp* 

tic«x  of  energy  by  purely  nechanical  laeans  (air  resistance,  friction 
in  the  st^pesaSion,  etc.)j  is  the  fraction  of  daaiping  due  to 

intametlon  of  electric  eddy  currents,  uhidh  are  produced  in  the 
dsaaping  plate  as  it  laoves  in  the  isagnette  field  of  the  ssagnet* 

Since  the  pendulum  oscilLates  on  a  shaft  of  very  ssaU  diamo* 
ter,  stjpported  ty  agate  bearings,  the  friotton  in  the  pendulum  sus¬ 
pension  will  be  small,  OSe  value  of  is  mny  times  sssaller 

Ihaa  the  value  of  one  can  therefore  disregard  ■Uae  daasping 
fraction  Dj^Q  and  to  use  in  the  dauper  design  the  ‘approximte 
equation 

^  %d  ' 

In  the^,ease  of  daaplng  due  to  eddy  currents  [1] 
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where  H  Is  the  intensity  of  the  magnetic  field  in  the  eusMitvire 
gap  (oersteds)}  —  the  electric  conductivity  of  Idae  material  of 
the  plate  V  —  the  voliaTO  of  the  datapiug  plate,  located 

in  raagastic  field  (cm5)|  —  thfe  distance  froa  the  pendulum 

ascis  to  th®  center  of  the  dashing  plate  (cm)}  —  the  iKssent  of 

inertia  of  the  pendulimi  about  its  own  axis  (g-oE^).}  n  —  emgiilar 

P 

frequency  of  the  pendulum’s  natural  osciliatoonsj  S  a  coef-  . 
ficient  which  depends  on  tee  form  of  the  dasrping  plate  (ejiperi- 
mentelly  determined)*  For  a  plate  of  rectengulsuc'  form,  projecting 
outside  the  air  gap  of  magnet  at  least  half  tee  width  of  the 
p>le  pieces,  2  «  4  x  10“°,  In  tee  desi^  of  tee  magaetie  system  we 
will  put  D  =  0,4.  ISben  a  dar^ping  plate  of  red  copper  is  lujed  to 
construct  tee  dajsper,  X  «  57  na^/ohm  [1],  Iixserting  these  values 
in  Eq.  (l6)  we  determine  the  value  of  E,  of  tee  las^etic  system  of 


From  theoretical  calculation  of  the  influence  of  corrections 
£Si.  tee  incliniatiOKS  and  acceleiations  that  act  cm  a  pendulum  instra- 
meat  in  a  Cardan  sx^pension,  we  obtain  tee  followlag;  a)  the 
period  of  tee  pertuteing  infltiences  is  greater  than  2  «—  5  sec,  tee 
horisoa-&al  acceleixsmeters  with  natural  osclUation  periods  of  less 
than  one  second  register  tee  an^®  6^  between  th®  instantaneous 

vertical  and  the  geoastric  axis  of  tee  instrument  (KLg.  2); 

b)  inelination-meastiring  pendulums  with  natural  oscilla» 
tion  periods  of  30-^  sec.  register  the  angle  (A.  between  tee 
geometric  axis  of  the  iastrvEnent  and  the  true  vertical  when  tee 
period  of  the  perturbing  influences  is  less  tljan  15  or  20  sec. 

To  record  vex-tical  accelerations,  one  uses  a  pendulum  which 
responds  weakly  to  horizontal  accelerations  and  inclinations.  Ibis 
condition  is  best  satisfied  if  the  center  of  gravity  of  the  pendulum 
lies  in  the  same  horizontal  plane  as  its  axis  of  rotation.  ISie 
pandultsE  is  maintained  in  such  a  position  with  tee  aid  of  a  spring, 
■lb  register  veitical  accelerations  we  use  a  pendulum  with  tee 
damper,  the  design  of  which  was  given  above,  using  a  spiral  spring 
to  min-fcain  tee  pendul'csn  in  a  horizontal  position  (5ig,  3). 

TO  insure  tee  specified  period  of  natural  oscillations  in  tea 
pendulm,  it  is  necessary  to  select  a  spiral  spring  wlilch  maintains 
the  pendulum  in  a  horizontal  position. 

The  stiffness  of  the  spring  is  detemriaed  from  the  follow¬ 
ing  relations  [1]: 


■'"'■'a*™'  • 
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where  K-  Is  the  moment  of  inertia  of  -Qie  pendulom,  zi  the  circular 
freq.uen%  of  the  pendulum^  and  a  is  the  distance  froi  the  place  idiere 
the  pendulum  spring  is  attached  to  its  axis  of  rotation* 
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Hg«  2 

Placement  of  the  U^trument  relative  to  the  Instanlstaeous 
and  true  verticals*  l~true  horizon,  2««true  vertical, 
^-"geometric  axis  ctf  ■toe  instrasent,  4— instantaneous  vertical. 


Diagram  of  vertical  accelercmeter* 

Specifying  the  value  of  a  from  design  consldera-bions,  we 
detaimine  toe  stiffness  of  toe  spiral  spring  C_  frcaa  (l?)* 

if 

From  toe  value  of  toe  stiffness,  hy  specifying  a  mean 
>3lading  radius  R  for  the  spring  and  a  wire  diameter  d,  we 
de'teraine  "toe  number  of  ■turns  N  of  toe  spring  by  means  of  the 


6 


la  order  for  an  inclixjatdon-aaeasiirtag  pendulum  to  laaintain 
a  horizontal  position  with  sufficient  reHaMlil^-while  l^ie  incliiw.- 
tions  of  the  instrument  vary  with  a  period  5?  -  4  ~  12  sec,  its  ' 
jsattsral  oscillation  period  should  he  on  tba  order  of  JO  —  kO  sec* 

She  cosistruction  of  the  vertical  pendulum  with  the  center  of 
gmvity  located  near  its  axis  of  ro'te’M.on  insures,  at  relatively 
KsaH  dimensions,  the  reqjri.red  period  of  natural  oscillations. 

It  was  proposed  earlier  (Wening^Kfeinss,  L.  Y«  Sorohin)  to  use 
for  this  purpose  a  construction  of  a  long-period  penduiuD  osciUaliag 
on  an  agate  hoife  edge. 

In  su(di  a  long-period  pendulum  the  fasiction  hetween  •&«  knife 
and  the  a^te  hearing  is  vary  small,  and  when  the  center  of  gravity 
of  the  pendultfflB  shifts  relative  to  the  knife  edge  hy  a  very  smll 
quantily  it  is  possible  to  obtain  a  restoring  torq.ue,  sufficient 
to  overcceie  the  resistance  forces. 


Fig.  k 

Diagram  of  inclinaticai-measurixig  pendulum 
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■'*  From  Eq.,  (I5)  It  is  seen  ttiat  to  obtain  a  pendulum  -with  a 

lar^  reduced  lexigr^  it  is  necessary  to  construot  such  a  pendulum, 
which  would  have  a  considerable  mcaBent  at  inertia  with  relatively 
small  mass. 

:  la  addition,  the  construction  of  the  pendulua  should  provide 

for  iije  possibiHi:^"  of  sMftd.ag  the  center  of  gra'vity  of  1118  pendu- 
liea  relative  to  the  Icnifa  edge,  by  means  of  a  jisLcrcssaater-ssountad 
s  additional  wei^t,  so  that  the  value  of  E.  can  be  set  oa  tlae  ordsx' 

't  0 

of  2O—30  .  Frcau  these  considerations,  we  determine  the  requirisd 

1'^  dimensions  of  the  priaci;pal  eiemeats  of  the  pendulum  (Fig.  4). 

C  iCnowing  1*6  dimensions  of  the  pendulum  alejmsats,  the  size  of 

tile  msses,  and  the  position  of  the  center  of  gravity,  we  deter¬ 
mine  tile  moment  of  inertia  of  the  pendulum  iC  about  its  asd-s  of 
osciilatioa, 

Sie  aatuml  period  of  esciHatioas  of  a  lon^-perlod  pendulua?., 
w“ith  a  moment  of  inertia  II  c  41120  g-orc^,  could  be  reduced  to  36 
sec,  using  air  damping  id.th  the  aid  of  a  dash  pot  to  damp  out  the 
oscillations  of  the  pendulm. 

Accelercspeters  and  Inclination-i'ieasxxiring  Pendulum 

’Bub  horizontal  accelerometer  is  a  ijendulum,  whose  axis  rota-fces 
in  a  housing  with  agate  bearings  (Slg»  5)» 

Shanhs  to  the  smalJ-  diameter  of  the  shaft,  the  friction  in  the 
agate  bearing  is  very  smll.  Secured  to  the  rod  of  the  pendulum 
■ .  is  a  mirror,  which  reflects  light  from  an  illuminator  unto  a  photo¬ 
graphic  film  of  the  registering  portion  of  the  marine  pendulum 
instrument. 

When  the  pendulum  ascillates,  the  daB^Jing  plate,  made  of  red 
copper,  moves  in  1*,e  gap  of  a  magaetic  system,  consisting  of  two  pole 
■  pieces  ssade  of  Armco  steel  and  a  magnet  made  of  Ife-goico  alloy, 
placed  between  them. 

rotating  a  special  hnob  the  pendulum  can  be  locked  and 

urJ-oclsed. 

His  coastiruction  of  the  vertical  accslerameter  is  analogous 
to  the  construction  of  Idle  horizontal  aecclercmaeter,  differing  only- 
in  Idle  presence  of  the  spring,  which  iiBinl^ns  -the  pendulum  in  a 
horlaon-tel  position,  and  a  device  to  regulate  -thsa  -feension  of  the 
spring  (Fig.  6). 

A  long-period  pendulum  vi-fch  air  damping  consists  of  a  rocker 
arm  with  a  built  in  agate  Inilfe  and  screw  rod,  on  which  an  adjusting 
mass  is  located  (Fl.g,  7)« 

ate  rocker  arm  with  the  details  mounted  on  it  rocks  freely  on 
an  a^te  knife,  the  edge  of  which  rests  on  a^te  'bearings.  On  -the 
base,  in  addition  to  the  agate  bearings,  are  secured  -fche  dashpot 
cyli'nder  and  the  locking  device. 

Fsistened  on  tiie  pendulum  are  pistons,  which  en-fcer  with  a 
Cjap  of  1.2  mm,  and  the  cylinders  of  the  dasi^ot. 
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As  the  pendulm  roclcs,  air  aangaing  is  produced  laie  dla- 
placejaeat  of  the  pistons  in  the  cylinders.  Ito  increase  the  degree 
of  aaa5)ing,  grooms  are  cut  on  the  inner  surface  of  the  cylinders, 
which  produce  tuihxiLeat  air  laotion  as  the  piston  loaves. 


FXg,  5  . 

Overall  view  of  a  horizontal  acceieroiaeter  with  cover  removed. 


Pig.  6 

Oveiall  view  of  vertical  acceleraneter. 
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Fig.  7 

overall  vi,ew  of  iaolimtlcm-aseasiiriag  aecslercBseter® 


Ctei  tb.a  rockex-  of  ttie  pen&ul^  is  a.jslaror#  "^tiich  srefleots 
the  rays  of  lii^t  mto  photographic  fil®  of  the  registering 
portion  of  the  instrument. 

!Ebe  pendul'am  is  locked  "by  means  of  a  stpsciaS.  knobj,  wMch 
rotates  the  risii^  sccantric  of  tSie  clasping  devl.ce»  She  ioeking 
dsYics  has  a  self»gt<^plriig  device,  wMcli  g!.mr^  a^dnst  spoaisjaeoxts 
mloc^rlna  of  the  ^ndnljss*. 

Before  13x0  start  the  observations j,  in,  oz’dsr  to  carry  out 
recor^ngs  of  the  period  of  natural  osclUatloss  of  the  pteadvdisJ,  it 
is  mcsassry  to  deflect  it  ’btf  a  certain  an^e,  and  for  iiis  p’orposs' 
a  starting  device  is  provided  in  the  iaclixs&tiorio-Keasm'ing  peai’flys'i*. 

2te  pendulxsB  is  start-ed  by  loading  the  rodter  arsa  >?ith  a 
ssiniature  Wire  ring  veigbisg^a  tm  jBi.lllgrs8ss»  51sis  disturbs  the 
equilibritas  of  the  pendulum,  wbieh  deflects  by  a  certain  aagia. 

Becordsr  of  IriCllmt-ions  and  Aeeeleratloas  (HH¥U') 

®se  recorder  of  iacl;iJis..tloixs  and  accslemtloriS  (MV'O)  le 
52o\mt@d  dmjix:^  the  time  of  observatiojas  oa  the  housing  of  the 
po'Mul'sgs  instnsaeat*  In,  tha  hoixsing  of  the  iastnsEent  are  mounted 
the  two  inoiiimtioa  peadtfLtw  and  cBie  rertliml  .aceelercmeter*  ’Mo 
hori-sontal,  acceleroiffieters  are  placed  direct-ly  in  tbs  pendulms 
instrujBsnt,  and  13x0  i’ecordin^  is  produced  at  the  ssms  ttm  wlHi.  13^ 
recording  of  the  actual  and  fietitiotia  pexjdtilua  on  a  single  -pfeoto- 
graphia  fijja.’* 

^^a’^Sosa  cases  when  the  aoceleroMters  are  located  near  invar 
pendulUBis  or  qmrta  psnduJ-ums  with  inmr  heads,  it  was  reeaa” 
siendsd  that  the  pendoltsas  of  the  accelerometers  be  damped  by  a 
liquid  dsn^iag  method  instead  of  magjiatie. 
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Moving  in  the  verfeical  gui^s  of  tbs  tonsing  is  a  film 
cassette,  which,  holds  10  m  of  film  of  60  m  width,  When  the 
casette  moves  into  the  housing  of  the  instrument,  the  light-tgrpe 
blind  which  covers  the  slit  in  the  cassette  opens  autcaaatically. 
Mounted  in  the  BKW  ixistrument  is  a  slit  tiae  mxkev  of  the 
rcliiy  tj*pe,  which  is  operated  by  a  contact-mking  chronometer  or 
some^  oi^er'  contact  salcing  aechaaisia  and  which  produces  tiae  markers 
over  the  entire  width  of‘''tIiie  photog;eaphi.c  film  in  the  form  of  seme 
transverse  lines. 

Ihe  RHW  instrraaenf  permits  registration  at  three  film 
speeds?  ^  0.75,  Vg  =  1.5,  and  v^  «  3,0  m/sec. 

Fig,  8  shows  the  optic^  diagram  of  the  K'lW  instnmieat, 

MiS^at  froTB  the  straight-filament  Isa^  passes  throng  prism 

and  condenser  C  and  falls  on  the  group  of  rdrror^  vhi.ch 

then  deflect  the  light  unto  mirrors  M^-i  and  inclina- 

tio3i~Esasu.ring  pendttlusas  and  on  mirror  VA  ox  tb.e  vertical  aceel-e- 

rcsiieter  pendul-'ra.  ,  _  .  .  , 

After  passing  througtt  objectives  03_  (apliex''ical  lenses),  locatiec. 

in  front,  of  the  mirror  of  each  peadul'ira,  and  being  reflected  from 
the  latter,  the  light  rays  a^in  pass  throu^i  the  objectives  sna 

are  reflected  by  the  mirrors  Mg  on  a  photographic  film,  wlsich 

is  wound  by  the  drive  shift  DB  of  the  casette.  Ihe  cylindricax  reus 
CL,  located  in  front  of  the  photograpbi-C  filn,  others  the  images 
of'  the  veitical  filaraeiit  of  the  lamp  into  brigl-it  spots'  of  ligSit, 

Fig.  9  shows  the  kinematic  diagram  of  the  instrumnt,  'Itie 
electric  motor  E  Joined  throu^  a  worm  gear  reduction  WQ  with  a 
geai'-change  box,  drives  the  winding  mechanism  of  the  ^cassette, 
liie  takeup  for  the  cassette  ®J  rotates  vsniforaly,  and  therefore  tn& 
kincEstic  ii.nlt  betfesn  It  and  the  idler  spool  contains  a  friction 
devica,  insuring  the  slipping  of  the  latter  b.s  it  becomes  filled  up 
witii  film,  ‘Bie  speed  is"  changed  by  shifting  Ihe  inter  chsR.gaable 

py33..]r'S  3X10.  '*• 

Pig,  ID'^&iows  the  electric  diagram  of  the  EifTO  instris&sat, 
Coimected  to  the  teivKlnals  FT  is  12  v  dc«  5he  switch  CS  connects 
the  ctjx-rent  to  the  electric  supply  of  the  instrument.  Simul'fcane^ly 
it  connects  'the  signal  Xanrp  SL  and  the 'limp  S'fe-T9  (2.5  v  and  2,o 
a!Ep)  of  tlie  pendulum  lliuroinator  PI.  Sie  switch  MS  connects  the 
el.ectric  motor  S,  which  Ivis  tersaiaals  H!-®  for  remote  control,  Islbsu 
the  raotxjr  is  turned  on  -K-ie  rewinding  of  ’the  film  togins, 

Ihe  switch  Bi  closes  ihe  circuit  of  the  i-elsy  time  ir«arker  M, 
which  is  operated,  by  the  chronaaater  through  a  polarized  relay. 
Connected  in  the  circuit  of  the  STs-jS  laBrp  (7  v  emd  0,5  amp)  of 
-the  time  mi'ker  illuminator  is  a  supplementary  resistance  S.H, 
which  reduces  the  tube  -filament  voltage  to  7  volts.  The  necessary^ 
filament  current  in  the  illuminator  lanp,  depending  on  the  s,peed  cu 
Eiotion  of  the  photographic  film  and  its  sensitivity,  is  set  by 
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Fig.  8  - 

Optical  dlagrsffi  of  the  RRW  instzTsasnt.  —  lasop  of  pen¬ 
dulum  ill^BBinato^.,  Ig  —  lamp  of  time,  marker  illuminator, 

PjL  —  prism,  C  —  condenser  lens,  --  Mg  —  reflectixig 

mirrors,  Pg  —  time  marker  prism,  B  —  ‘blind  of  slit  time 

marker  of  relay  type,  MLg  —  miMfors  of  inclination- 
measuring  pendulums,  Vik  —  narror  of  vertical  accelercaetar, 
—  objectives,  CL  —  cylindrical  lens,  DS  —  drive  shaft, 

IS  —  idler  spool,  TO  —  taket:q&  spool. 


interchaftgefil>t«' 


ng.  9 

Kinematic  diagram  of  the  BliW  instrument.  F  —  electric 
motor,  WG  —  worm  gear,  DS  —  driving  shaft,  IS  —  idler  ^ 

spool,  TO  —  takei5>  spool,  GB  —  gear  box,  Z  —  gears.  X 
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Pig,  10 

B3^ctric  dlagraj'a  of  lihe  Instnsasata  B  —  eleetrf.e 
raotfOr^  FT  —  power  tensiimls  of  the  IjastriSiBat,  GS  — 
ecsjiBon  rnttchf  SL  —  sigaal  PI  ««  2^33©  of  pendultsa 

iUa^siaator^  ?  •»"  vol'teeter^  E  -»  rheostat^  MS  •«-  laotor 
switch^  E'S  »•»  resaote  coatrol  terB7i.m3.s  for  swtor^  H4  — 
x’elay  tin^  isarksrj  'IM.  ■»-  Imp  of  tisK!  Barker  in-lijaainator^ 

SR  supplmiertary  r^jsistaace  tiiae  sarker  switch.^ 

PR  «»  polari^Qd  relay, 

jEeaas  of  rheostet  R« 

Ihe  totaJ-  power  constaasd  by  the  instrisjent  is  l8  watts  st 
12t,  ■  '  • 

Sie  tests  rada  on  the  BKVU  instriBjant  in  horlsoatal  aoealsro-* 
saetsrs  have  shown  blast  the  pendui'ams  of  the  accelerosaeters  and  incli« 
nation  setsrs  haye  the  following  data, 

1,  Pendvlaaa  of  vertical  aocelerojaeter,  Natixral  osciHatioas 
period  2  »  0,25  sac^  sensitivity  at  an  op'^cal  arm  of  550  ms  -» 
aacelerstloa  of  1  gal  represents  0«5^i-  ran  on  the  racordlng. 

2«  PenduXnnJ  of  horizontal  accelerossseters,  S^riod  of  natural 
osciSlations  T  «  0.45  sec_s  sensitdvi't^  at  an  optical  am  of  1000 
jnB,i  —  2,05  M  coin^espond  to  an  ascaisraticBJ  of  1  gal, 

5«  Inelination«>333e.sstn;iag  pendulums,.  Period  of  natxiral  oscil¬ 
lations  =  59  0^-56  seG|  seasitivlty  at  an  optical  am  of 

550  BESi  19*2  Bsa  on  the  recordiiog  corresponds  to  an  angle  of 
indication  1°, 

4,  Seasitiv5.ty  of  the  psndulms  of  the  horizontal  acaalero- 
jBstsrs  to  inclinations^  at  an  optical  arm  of  1000  ma  —  54*9 
on  the  recording  corresponds  to  an  an^e  of  inclination  of  1®, 

5«  Ihe  RNVU  iastroment  maSsies  it  possible  to  register 
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inclinations  to  t  a®  and  vertical  accelera-liCBis  np  to  t  85  gal. 

OSie  period  of  natural  oscillations  of  the  pendulum  of  the 
vertical  accelerometer  is  less  than  «ie  calculated  value,  since 
in  -ase  msnufacture  of  the  vertical  acceleroiaeter  a  spring  was 
inserted  in  the  insti-aseni,  which  BaintaJ.as  the  pendulum  in  a 
horizontal  position  with  .greater  stiffness  than  assumed  in  the 
calculations. 

me  dimensions  of  the  HWU  instrument  with  the  cassette 
are  5^  x  390  x  260  nsn.  She  instrument  with  t^ro  cassettes  wei^ts 
21  kg. 

In  1937  the  ENW  instrwaents  were  aKsdemi-aed,  so  as  to  double 
the  range  of  registiation  of  inclinations  and  vertical  accele rations » 

In  the  modemlaed  instrument  a  new  cassette  is  used,  which 
holds  32  m  of  film  120  mm  ^/ids.  Ihs  dimensions  and.  wel^t  of  the 
instrument  remain  unchaage  • 

At  the  present  time  the  modernised  EE?0«M  instruments  are 
tu;s(i  in  marine  expeditions  of  the  Academy  of  Sciences,  USSR. 

Academy  of  Sciences  USSR,  Received  7  February  1959 
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